Technique for obtaining proximal intraluminal control when arteries are inaccessible or unclampable because of disease or calcification  by Veith, Frank J. et al.
582
Obtaining proximal arterial control is a prerequi-
site for reconstructive arterial surgery or treatment
of vascular injuries. This is generally accomplished
by open dissection and clamping of the proximal
artery with a variety of atraumatic clamps. Several
circumstances make the acquisition of such control
difficult or impossible. These include scarring or
infection in the area where proximal control is to be
obtained and heavy circumferential ringlike calcifica-
tion and plaque formation, which prevent all clamps
from occluding the vessel lumen. This article
describes a method that provides bloodless proximal
arterial occlusion in these and other difficult circum-
stances.
TECHNIQUE
Open surgical exposure is obtained of an artery
distal to the site where proximal control is required.
For example, if external iliac or proximal common
femoral artery control is required, the distal com-
mon or superficial femoral arteries can be exposed
anywhere in their course. Only the anterior wall of
the artery must be exposed (Fig. 1, A). An 18-gauge
needle is inserted in the exposed artery. A floppy-
tipped guide wire (Benson) is inserted through the
needle, which is then removed (Fig. 1, B). Bleeding
from the puncture site is controlled with digital pres-
sure, and a 6F or 7F hemostatic sheath with its
intrinsic dilator is introduced over the guide wire
(Fig. 1, B). This procedure stops puncture site
bleeding and permits careful advancement of the
guide wire. This procedure may be done blindly if
the arterial tree is normal. If the arteries are athero-
sclerotic or tortuous, intraluminal guide wire pas-
sage can be facilitated and made safer with a direc-
tional catheter (Fig. 2) and fluoroscopic guidance
with a mobile C-arm digital fluoroscope with
roadmapping capability (Philips Medical Systems,
Model BV 212). If a directional catheter is used, it
can be placed through the hemostatic sheath after its
dilator component is removed (Fig. 2). When the
guide wire is inserted well proximal to the site of
intended proximal control, the dilator is replaced,
and the hemostatic sheath and dilator are advanced
over the wire to the same level (Fig. 3).
The guide wire and dilator are removed, and an
appropriate sized standard balloon catheter is
passed through the hemostatic sheath (Fig. 4). The
position of the balloon within the arterial tree and
the location of branches can be assessed by injecting
radiopaque contrast into the flush/injection port of
the sheath and placing a small amount of dilute con-
trast in the balloon. After the balloon catheter is
accurately and appropriately positioned at the opti-
mal site for proximal occlusion, the sheath is retract-
ed while the balloon catheter is kept fixed so that
the balloon is no longer within the sheath. The bal-
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loon is inflated until arterial inflow is occluded (Fig.
4, inset). Distal and branch control can be obtained
with standard surgical techniques or, if these are not
possible, by inserting additional intraluminal bal-
loon catheters after the artery is opened. The sheath
is then removed, and the intended arterial recon-
struction or repair is performed. If this is an infrain-
guinal bypass, the original guide wire/sheath inser-
tion site can be extended proximally and distally to
function as the proximal arteriotomy for the bypass
(Fig. 5).
PATIENTS
This technique or some minor modification of
it was used in 20 patients over the past 2-year peri-
od (Table). In eight patients this method was used
because of heavy circumferential calcification and
atherosclerotic disease of the common femoral and
external iliac arteries, which prevented their effec-
tive clamp occlusion during the course of a femor-
opopliteal or distal bypass. This problem was man-
ifest by the inability to obliterate a palpable pulse
in the common femoral artery by standard clamp-
Fig. 1. A, Diagram of patient with heavily scarred groin from previous surgery. To perform
femorodistal bypass only the anterior surface of distal common femoral artery must be dis-
sected. Site of guide wire and sheath insertion is indicated by asterisk. B, Guide wire has been
inserted short distance through needle. Needle has been removed, and hemostatic sheath and
its dilator are being advanced over guide wire. Entrance through arterial wall is facilitated by
rotating sheath and dilator as they are advanced as unit.
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Fig. 2. After removal of dilator, directional catheter
(Berenstein) is inserted through sheath over wire. Then
under fluoroscopic guidance wire is advanced well into
external iliac artery.
Fig. 3. Catheter is removed, leaving wire and sheath in
place. Dilator is replaced, and sheath and dilator are
advanced over wire well into external iliac artery.
Table I. Level at which intraarterial occlusion was obtained by the described technique
Site of catheter-guide
Location of occlusion Reason technique used No. of patients wire introduction
External iliac/common femoral Unclampable arteries 8 Ipsilateral
CFA = 8
Scarring and/or infection 6 SFA = 5
Trauma 1 Contralateral
CFA= 2*
Common iliac Scarring and/or infection 1 Ipsilateral
CFA = 2
Trauma 1
Subclavian/axillary Scarring and/or infection 1 Ipsilateral
BA = 2
Trauma 2 Ipsilateral
CFA = 1*
CFA, Common femoral artery; SFA, superficial femoral artery; BA, brachial artery.
*Remote percutaneous access site.
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ing techniques, even those using hydrogrip devices
and digital compression.
In eight other patients this intraluminal occlusion
technique was used because intense scarring, infec-
tion, or both made standard surgical exposure for
proximal control hazardous or impossible. In one of
these patients proximal control at the level of the
subclavian artery was required. In one it was required
at the common iliac level. In all others it was required
at the external iliac or common femoral level.
In four additional patients this technique was
used to obtain proximal arterial control when there
were extensive vascular and other traumatic injuries
from bullet wounds. In two of these patients the
axillary-subclavian vessels were involved, in one the
external iliac vessels (common iliac occlusion
required), and in one the femoral vessels.
RESULTS
In all 20 patients proximal arterial control was
obtained with virtually no blood loss. Circum-
ferential arterial dissection in hostile areas was not
required. Some minor branch back bleeding was
encountered when the sheath was removed and the
artery opened (Fig. 5). However, this could be easi-
ly controlled by identifying and clamping the
branches as they arose from the main artery, or if
scarring precluded such dissection, with the use of
additional intraluminal balloon catheters as occlud-
ing devices.
In all 20 patients the planned bypass operation or
arterial repair was performed successfully, and no
complications or untoward effects such as dissection
or plaque disruptions occurred from the use of the
described technique. No wound infections or early
Fig. 4. Dilator is removed along with guide wire, leaving
sheath within iliac artery. Balloon catheter is advanced
within sheath. After appropriate positioning of balloon
with fluoroscopic guidance and contrast injection as need-
ed, sheath is partially withdrawn, and balloon is inflated to
occlude external iliac artery and two of its branches (inset).
Fig. 5. After obtaining distal arterial control, sheath is
removed and site of its entrance extended as arteriotomy
for distal bypass. Balloon catheter remains in place and
provides proximal control. It can be removed as last few
stitches of proximal anastomosis are tightened (inset). If
catheter-sheath introduction site is not extended as origin
of bypass, it can be closed primarily with sutures.
plasty) balloon catheter can be performed to provide
proximal arterial control. Furthermore guide wire
and sheath insertion may be from a more remote site
such as the brachial or opposite femoral artery, as
was the case in three of our patients (Table). This
procedure of course requires more complex
catheter-guide wire manipulation under fluoroscop-
ic guidance to position the guide wire before bal-
loon placement. However, catheter-sheath introduc-
tion may be performed percutaneously, and hemo-
stasis after sheath removal can be obtained by
manual compression. In addition, long angioplasty
balloons (>8 cm in length) passed over a guide wire
may be used to control bleeding when a long seg-
ment of artery wall has been injured.
Undoubtedly these and other modifications of
this technique will result in its greater utility in the
performance of various vascular surgical procedures.
Such modifications may be particularly useful in
gaining control of a heavily calcified aorta.
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postoperative occlusions (within 30 days) were
encountered in these 20 patients.
DISCUSSION
Arterial dissection and clamp occlusion are the
standard methods for providing a bloodless field
during the performance of reconstructive arterial
surgery or the repair of vascular injuries. Generally,
this dissection can easily be carried proximal to the
site at which the artery is or will be opened for repair
or graft anastomosis. However, in some circum-
stances such proximal dissection and extraluminal
control is hazardous because of disease or calcifica-
tion of the arterial wall, because of periarterial scar-
ring or infection, or because of associated injuries to
other structures in the vicinity.
Others have advocated the use of intraluminal
balloon catheter occlusion in these and other cir-
cumstances.1-4 However, positioning of these bal-
loon catheters has been difficult to control precisely,
and their insertion without a hemostatic sheath has
been associated with considerable blood loss when
they were used to obtain proximal arterial control.
The technique described in this report over-
comes these difficulties. It can be performed with
equipment easily obtained in most operating depart-
ments. It minimizes blood loss and the need for dif-
ficult or dangerous periarterial dissection. Moreover,
this technique can be modified in various ways to
increase its applicability. For example, once guide
wire and sheath insertion are achieved to the desired
level of the arterial tree, over-the-wire insertion of a
compliant (double-lumen) or noncompliant (angio-
